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TABLE S 

Precision of the meth& for aeasurement of plasma 
concentratfons of phenylpropanolamfne .determLned. as the 
coeff'icfent of variation of the mean of five replicate 
assays. 

Phenylpropanolamfne Area 
plasma Concentration (rig/ml) N, Ratio 

;*22; 
5:23 . 4 
5.23 

z?E 
20: 94 5 
20.94 
20.94 

to4.70 
104JO 
104.?0 4 
104.70 

:x . 

0.0811 
0.0926 
0.0850 
0.0883 

0.2808 
0.2806 

:*5;;: 
0: 2897 

1.4860 
1.2987 
1.364 
1.2987 

1.9904 
l-9534 

157.0s 5 1.9580 
157.05 1.9139 
157.05 1.9930 

261.75 
261.75 i 

1. 

Standard Caef ficiel;'t 

Mean Deviation of Variation 

0.0868 0*0049 +_4.635 

0.2812 0.0050 y.80: 

1.3619 .- * 

1.9616 . 

0.0883 ~6.48: 

0.0322 

-- 

;tt .64’: 

3 .'I 842 0.0520 =:t .63% 

N 

. 

. 

. -7.. 
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* 
TASLE Ia . 

Precisfon of the method for measurement of urine - 
concentrations of phenylpropanolamine determined as the 
coefficient of variation of the mean of five replicate 
assays. . 

Urine 
Phenylpropanolamine Area Coefficient 
ConcentratLon (Mg/m1) 

Standard 
Ratio Hean Deviation of Variation 

O-955 :*;;sf 
o:955 
0.955 

3.82 
3.82 
3.82 
3.82 
3.82 

9.55 
9.55 

EZ 
9:55 

0.01529 
0.01551 
0.01502 
0.01471 
0.01479 

38.2 
38.2 0.6526 
38.2 
38.2 

0.64?5 
0.6486 

38.2 - 0.6478 

0.015d6 0.00034 ~2.23: 

o.06094 0*00034 

0.1556 

; 

o.ooo64 
f 

0.6475 
. 

0.0041 ,to.64$ 

1.6324 0.0031 

20.55: 

. 

zQ.41:: 

. 

. 20.191, 
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Appendix Xx 
(continued) 

TABLE II 

Reproducibility and accuracy of plasma assay. Plai=a 
was spiked with 99.43 n&ml phenylpropanolamine HCl, . then separated lnto five separate aliquots which were 
stored at -20 C. These aliquots were assayed on five 
separate days over a 97 day period. 

Phenylpropanolamine HCl 
Determined (rig/ml) 

Average (n&ml) and 
Coefficient of Variation 

. 
97.12 

162.34 
07.32 . 
87.55 
91.33 

. 

. 

g3.09(~7.03& n = 5) 

Percent difference between 
actual plasma level and 
the average determined 
level ----"-6535"-~'----- 

. 

. =’ 

. 1: . 

-12- 
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Appendix II 
(continuedF 

Table III . 
Reproducibility and accuracy of' urine assay. Wine was 
spiked with 22.72 pg/ml phenylpropanolamine HCl, then 
separated into 8 separate aliquots which were stored at 
-2cPC. These aliquots were assayed two at a time on four 
different days over a two week period.' 

. 

Phenylpropanolamine HCl - .' * 
Deterrained (u~/ml) 

Average (&ml) and 
Coefficient of Variation 

. 
22.73 4 

x l 

21.45 
22.47 

22.36 (22.69%, n = 8) 

Percent difference between 
actual urin~e level and 
the average determined.. 
level ------ Ts3a ------ -IF 

. 

. 

i 

* 

. 

* -75: . 

-1.39 
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Appendix II, 
(continued) 

Table IV 

Reproducibility of detector response. The same extracts 
of phenylpropanolarnlne from plasma and from urine were 
injected into the GLC (for plasma) and the H.P.L.C. {for 
urine) five times on the s&e day. . 

Phenylpropanolamine HCl Area Standard Coefficient 
Plasma Concentration (rig/ml) Ratio Mean Deviation of Variation" 

104.70 
104.70 
104.70 
104.70 . 
104.70 

1.3'652 0.0072 +o .53: 

Phenylpropanolamine HC1 Area Standard Coefficient 
Urine Concentration (ug/ml) Ratio Mean Deviation 0r Variation 

22.72 0.2676 
$22.72 0.2706 
22.72 0.2707 
22.72 ' 0.2727 

. 22.72 0.2724 

. 

0.2708 0.00203 
.- s 

to. 755 

. . 



. 
I . 

I 

I 
I 

I 

Appendix IX 
(continued) 

Table V 

Stability of phenylpropanolamine HCl in plasma. Plasma 
was spiked uith phenylpropanolamine HCl at three levels 
(approximately 20, 100, and 190 rig/ml), then separated 
into separate aliquots which Were stored in silicOne 
coated 10 ml blood collection tubes (B’-D Vacutainer Brand) 
at -2O.C: AU 
day period. 

quots were assayed periodically over a 33 
l . 

~------------------___--__---------_-- 

Dap 
Phenylpropanolamrne HCl 

------------W.---I--- Determined (n&ml) ----- . 

0 

:’ 

:: 

isi 
33 

21.5 
20*0 
23.3 
26.7 
24.4 
22.0 

:E . 

106.2 190.0 
102.4 184.1. 
111.1 183.3 

:%* ; 
too:0 

::i*; 
177:o 

:tx . :is*': . 
---------II-------------------------------- 

Average 22.5 108.5 188.3 
-------------------------------- 
Standard Deviation 2.5 6.2 6.3- . --------"r--------,,-----,,-,,-;-.------ 
Cod f ici eat 

-- 
of 

Variation +ll*ll% 25.71s $3.351 
---------------------1I(ll-L---------- ---a 

. 

. 

. 
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Appendix IE 
(continued) 

. . 
Table VI 

Stability of phenylpropanolamine f3Cl in urine. Urine 
was spiked with phenylpropanolamlne HC1 at three levels 
(approximately 2, 25 and 50 udatl), then separated into 
separate .aliquots which were stored in: one quart poly- 
ethylene bottles (normdlly used for urine collection in 
clinical studies) at three different temperatures (room 
temperature, 4.C and -20X). ,Aliquots of these solutions 
were assayed periodically over a 28 day period. .’ . 

Phenylpropanolainine HCl Determined (trg/ml) 

Day Room Temp 4*C ;20°C Room Temp 4’C 

z 2.13 1.76 2.12 1.81 2.10 1-n 21.79 24.82 2332 

7 
25.01 

2.23 2.15 2.08 22.52 
:: 0.95 1.90 

24.67 
1.46 ?.96 2.29 78.19 23.S 

2.10 
23 

15.43 
1.03 

24,76 
28 1.37 2.12 1.33 13.01 21.29 

1.68 2.50 -t4.10 23.40 

Room Tern-p 4'C -20'C 

49.87 49.39 48.69 
49.73 50.04 5o.t, 
50.22 so.97 50.67 
44.74 51.60 48.12 
30.56 SO.88 49.77 

. 25.53 46.43 SO-93 
25.73 47.43 48.56 

. 
f 

4:t615303:1M1CMG 
3124182 

-16- 
. 
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Appendix 11, 
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8” Appendix II 
(continued)' 

. 

. 

Chromatograms of IA) controt extract 0C t mt 
pt*sma *ad (El utract of I al ptasma contaiafng 
5.23 ngAmL of phcnylpropano?amiae HCL Ill 
l pproximtetp tt30 ag t-uaiao-3-phcnyl-t- and 
propanet hydrochtorfdc (21. 

. 

. . . 

-19- 
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PROTOCOL C-81-011 ' ppendix III 

Assay of Residual PPA.flCl Content 
of GITS Recovered from Stools 

. . -. 

. 
INTXODUCEON 

Iht foiloving is a description of, a high pressure liquid chromatographic tcethod ,, 
for the detannimtiou of phtnylpropoaol~inc*3Cl (PPA-HCl) cootcoc in OROS*. 
The detenninrcioo involves crushing the sysrtms and dissolving the particles in 
distilled vater, and injecting a filtrate of this solutioa into the cfirouato- 
graphic system. The compound is resolved ou a reverse phase coltnnn and detected 
by W rbsorp’tioa at 254 am. Quaatificatioa is obtained by linear regression 
analysis of peak areas of a standasd.curve containing at least three standard - 
points. Results till be reported as the ?ZCl salt of PPA. This assay till e 
resolve PPA ftum w-dnopropiophenone, 

. 
SAWLE PREPARATION . 

Acturafxfy veigh (mi) erth system, thea place each system bemcen two plastis: 
veigh boats rod crush with a rubber mallet, Quaatitativtly transfer the crushed 
systesl particles to a 250 ml volumetric flask and add about 100 ml distilled, 
deionized vatet, Place the volumetric flask ia a sonic bath for 10 chutes, 
to dissolve the drug particles. Cool TV room temperature, then fill each 
flask to volume with E2Q aad mix. Filter a portion frem each flask and. 
injecr 40 mcl into the cbromatogrrphie system, t' . . 

. SZWDARII PREPARATION . -.-v-- . . . 
For analysis of spsteps coatrining ?S mg of drug, accurrccly veigh about 60 
sag PPA*BCl USP Refereace Standard, or equivalent, and transfer quantitatively 
to a 50 ml’ volumetric flask.* Pi11 to volume vith a20 and mix. Prepare 
vorking standard dilutions by accurately pipeting the follwiag volumes Of . 
PPA*FICl standard stock soXutioo aad 820 into appropriate glass test 
tubes, aad miz, bsllming 60 mg PPA*HC~ was used t”o prepare the standard 
stock sofutioo, the foIlwing calibratioa standards Muld be generated: 

PPA*ECl Stock 
(!d) 

1.00 
1.00 
1.00 

etzQ Find Vo lrmrc PPA-EC1 
bltl) - m) b3]=1) 

s.00 . ~ 6.00 0.200 
3.00 4.00 0.300 
2.00 3.00 0.400 

. 

Repare standards daily prior to analysis. l 

, 

~ 
Y; . 

*~DTZ: For analysis of systew containing otSer thau 75 mq of drug, divide the 
expecred <labeled) systw P?A*RCl ~oaztnc by 75. Then, multipiy the . 
product by 60 to get the ~;;~OUOC of P?A*ECf seeded CD prepare a stock 
solutioa thar, &en dilute4 as suggested above, vii1 bracket the 
qec:ed raaple concentraciou. . , 

-* -I- 



(continued) 
. 

l 

Assemble a liquid chrburograph employing a coatrolLed volume pumping SYSTEMS 
a sample iajcctioa device, a WV dcccctor capabLe of dcttctioa at 2% nm and t 
suitabLe recorder cd/or integrator. Vse the ehrmaatographic column aS 
indictttd. 

EQUIP~NT . 
. 

Pump: Uattrs 6000 A or tguivrLtnt . 

Be ttc &oi: Waters IWO or tquivrLcat 

Iajtcfor: Uattri UISP 710 A or B Automasic Saaplc Pmctssor, or Rhtodpt 
7105, or tqtivaltat. 

. 

CoLunn: Waters 24icro Bondapak Cl8 10 micron or tquivaitn& 9 . 
Er% ecorder: i;,, j 2 

mV output aatched to dettctzr output ; . 
htegtator: Spectra Physics 1100, or tquivakxxt . 

Flw Rart: 1.5 mrlmia . . 
Prtsrurt: 2SOO psig . _- 

Detector 
WaveLength: 2s4orn *-. 

: 
Chart Speed: 0.f in/&a Ot 0.5 ClhiO 

Injection . 
Vohlt: 40 Blcr. 

Cotuma ?esp: Ambieat . 

Attenuation: 0.05 AlES 

St cention 
Tkt: ??-4 7.4 miir (ncmianl) 

. - 
‘; . 

. 

* . 



'.&endix III 
(continued) 

. 

Hobile Phase: 40:66 HcOH:buffcr 
- . 

Prepare as f011ws: 
. i . 

To a f titer volumtrh flask add 700 ml distilled QO, SO ml of 
1 PI IaR2PO4, pB 7, 1.9 g Huana Sulfoaott Ea, aad 20 ml of 0.25 H- 
tritthy~ammiu phosphzta, p3 7.3; FiLl to volrrtc rich El0 md . nux. Transfer couttnts trj a 2 liter tr~tutntytr fiask md add 
667 mil &OR. Mix and degas by vacuum f iftratiou. 

. 
. 

Assemble the sptcifftd chromatogrrphic systan. To couditiou the column, set 
the monitoring vavcIcegth and pass mobile phare through the ce,lwaa at the 
flov rate to be used for analysis. Equilibrate the system uaril. +a steady 
baseline is obtained and CO~JJZIZ ptctsura is scabitiztd, tf rtpeattd rraz~plt 
injections give a stable resention time, proceed CO rnalyrt the sas.uplcs 
and record the ectut'L conditions used foe tht armly&s.* 

. 
%arS: If %-aminopropiophtnort is tco be quantified, inject aa afiquot of 

* test mixture prepared by adding 0.1 ml of ~wninopropiopheooaa 
Stock Standard1 to 9.9 mX of oue of the PPA*ECl calibration ' . . 
standards. If a resolution factor of greater &au 1 is obtained, 
proceed to analyze the s;rmpLc prcparrtioar. 

CAXOLil 'IONS 

LDEMITX 

Idcncify the PiA peak (aad, w-aminogtopiophenoac peak, if ptcsent~ 'by CP 
pari5oa of chc retention tine of the sample pte~arrtioo<r) vith rhar of the 

. 

lfrcpart a Stock Standard of ~-aPPiaopropiophtnoae"O~f OS foffov~: . 
Fez& 2s rng of o(-aniaoprop$ophtoonc-Xl OSP RcEtrenct Standard, or t<&ivaIent, . 
and qumcitativtty transfer co a 50 mL vof*aetric fbsk- Distolvc tad fill CO 
volrnze vi91 distilled vaccr. 1: %-aminopropispircnone is dtrecttd in saplt 
pte?aracioE(s), then dihet this Stoc!c Standard -with 0.0s !4 phospha~c buffer, 
Pa 6-f. to obtain 1,2,4, and 6 u~&sa& of a(-~i33pltOpiophenoae"9Cr wotkh% 
~toadatds. 



Appendix III 
. . (continued) 

. 

. * 

staudard prepatrtiou(r), If the recension tists mat&, rampLe peaks are 
identified, . 

CUNCENTUIIUN 

CO~SWUC~ a standard curoc by ploctiag concentrations (&ml) of P.PA*HCi '930 . . 
QCdC area ou linear graph papef, ot by ealculrcing the best straight Line by 
linear regtessioo analysis. Measure the peak area of the %mple PreQaratiOnS 
and defersine the concentratioa of PPA*HCl in the &n&es from the standard 
curve. Than calculate: 

A. mg PPA-HCl irr sys tcnr - C x 250 SPY . 
1). * WC x PPA*EL in syst ep - c x 250 ml = loor w vherr 

. . 
C = eoacentracioa of sample solusioo obtained from standard curve, in m&l 

4 
I? - weight of system, ia 1pg * . 

C. Prom the individual assay results above, calculact the average drug ‘corrtent 
and standard deriaciw . 

. . 
NOTE: The same calculatiou ttuy be used fat quaacifying =-aminopropiophcnoae 

using a standard curve obtained from the vorkiog standards suggested 
ou pg. 3. Additioeal working standards may be prepared to btackci: 
the detected coactnfratiou bf #-tminopropiophenoat in the samp~t 
prtparatiods). 

. 

. 

. 

?ais oetSod dove loped by TOP *Zast . 
* * * --_. . . . -- . 
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PROTOCOL C-81-011: Study II 
APPENDIX IV 

Assay of Dosage Forms for PPA.HCl 

. 
Gastrointestinal 

Therapeutic 
Systems 

Control 1154982 

Week 

1 

Run I Mean Rsnge 

1 . 75.1 69.5-81.4 
2 

2 75.4 67.8-80.3 
3 74.f 64.7-78.8 

4 

Dexatrim S 
Capsules 

Lot tSDF 282E 
MG 

Sample I HCl PPA. 
7 

1 
2. 
3 
4 

ii 
7 

61.0 . 
86.3 

. 

8 l 

10 66.2 
Mean 73.7 
2S.E.M. .3.1 ^ . . 

Content 

.Solution 
Lot 1146082 

Sample 8 

f 
3 

Mean 

37.Smg 
dose 

37.56 
37.74 
37.5s 
37.62 

- 
37.97 
37.87 
38.46 
38.10 

tS,Omg 
dose - 

25.28. 
25.19 
25.16 
25.21 . 

1 
2 
3 

Mean 

24.98 
24.98 
24.al . 

24.92 

.i 
'2 

Mean 

1 i7.59 '25.14 
2 37.65 25.23 

Mean 37.62 25.19 

1 37.85 25.29 
2 37.61 25.29 

Mean 37*73 28.29 

1 
2 * 

Mean 

"ii1 

37.71 . 

25.17 
25.08 
25.13 

mg PPA.HCl 

-. 
. 

” 

* Sample accidently desTroyed‘ 
during assay ' 

, * . 
. . 



PROTOCOL C-81-011: -Study II 
APPENDIX IV . . 9 

Assay of Dosage Forms for PPA.HCl Conten* 
. . . 

Gastrointestinal 
Therapeutic 

Svstems 
Con&l 1154982 

Run # 

1 

2 

3 

, 

. 

'Mean 

75.1 

75.4 

74.5 * 64.7-78.8 

Dexatrim 

Rang% 

69.5-81.4 

67.8-80.3 

c Capsules 
Lot tSDF 282E 

MG 
Sample # PPA.HCl 

1 87.2 
2 78.2 
3 63.5 
4. . 
i 

E 
6417 

7 69.1 
8 '61.0 

* 1: 
86.3 
66.2 

Mean 73.7 
2S.E.M. 3.1 

Ueek 

1 

2 

4 

5 

7 

8 

Solution 
Lot 1146082 

mg PPA.HCl . 

Sample # 

1 
2 
3 

Mean 

2S.Omg 
dose 

31;‘;: 
37k 
37.62 

25.28 
25.19 
25.16. 
25.21 

1 

f 
Mean. 

37.97 - 24.98 
37.87 24.98 
38.46 24.81 . 
38.10 24.92 

f . -‘i 
Mean 

37.95 25.33 
38.06 25.55 
38.01 ZS.'sS-- 

1 37.59 25.14 
2 37.65 25.23 

Mean 37.62 25.19 

i 
2 

Wean 

1 
2, 

Mean 

5:%. w.A-- 
37.73 

37:51 

xii . 

25.29 
zs.29 
2s.29 

25.17 
25.08 
25.13 

'L -T.- . 

* Sample accidently destroyed 
during assay ' 
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Statistics Report 
(ST-1 43-83) 

PHENYLPROPANOLAMINE ABSORPTION DURING ORAL,ADMINISTRATION 
FROM GASTROINTRSTINAL THERAPEUTIC SYSTEMS - STUDY 2 

OBJECTIVE: To compare the bioavailability and the profiles for 

plasma levels and total urinary excretion for the following three 

oral dosage forms of phenylpropanolamine: 

(1) Acutrim OROS capsules 

(2) Dexatrim 12 hour susta&ned release capsules. .- _- 

(3) Aqueous solution 

DESIGN: Twelve subjects received ‘75 mg PPA HCL per day from one 

of the oral dosage forms indicat,ed above, for four consecutive days 

during weeks one, three, and five of the study, according to a 3 x 3 
r 
. Latin square design. Blood samples were drawn during days one and 

four of the dosing cycle and assayed for phenylpropanolamine HCL. 

Urine was collected during the entire dosing cycle. 

.- STATISTICAL METHODS: The following parameters were analyzed by 
: 
.' . 
, analysis of variance (Grizzle)': 

.* 
2 Area under the curve for day one 

Area under the curve for day four 

Total urinary excretion. 

_ .3;r addition, Westlake's confidence intervals' were calculated for 

each pair of dosage forms for these three parameters. 

Plasma levels were also analyzed by a repeated measures analysis 

of variance (AN~vA)~. This analysis tests the null hypothesis of 

equality of all formulation means, as well as parallelism of the 



*, 
3 :\ .‘ response curves over time (formulation by time interaction). 

Comparisons between formulations at each time point were made using 

Student's t tests. 

Since the ANOVA table for the repeated mezsares analysis contains 

three "error" terms (main plot error, subplot error, and the subject * 

by time interaction), appropriate error terms for performing the 

tests at each time point were constructed as linear combinations of 

the main plot and subplot me-squares". -. -- - 

RESULTS AND CONCLUSIONS: There were no significant differences 

among the three oral dosage forms for bioavailability as measured by 

area under the curve at day four (p=O.l%). For day one, the area 

under the curve for Dexatrim was significantly higher than both 

Acutrim and aqueous solution (p=0.036), but there was no significant 

difference between Acutrim and the aqueous solution (p>O.OS). 

Significant differences in the shapes of the plasma concentration 

time curves are indicated by the highly significant formulation by I. I 
l * time interaction (Table 2) and the plot of mean plasma levels . 
_I 
I (Figure 1 and 2). These differences can also be seen from the 

9 
comparisons of the three formulations at each time point as 

presented in Table 1. -- 

Approved: 
Mtrray, 3%'. Selwyfi,- Ph.D. Date 
Director, 
Statiycs and Data Systems 
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Records are on file and available for inspection in the offices of 
Research Statistics in Summit, New Jersey. 
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H o u r  A c u trim  

0  0 .0  a  
0.5 2 4 .1  a  
1  45 .5  a  
2  6 4 - 7  a  
3  71 .3  a  
4  66 .7  a  
6  77 .3  a  
0  73 .6  a  

1 2  7 0 .7  a  
1 6  61 .4  a  
2 4  18 .5  a ,b  
4 8  2 0 .8  a  
7 2  26 .1  a  
7 3  6 3 .9  a  
7 4  8 4 .6  a  
7 6  8 4 .4  a  
7 7  9 2 .7  a  
7 8  9 0 .0  a  
8 0  8 9 .4  a  
8 1  9 0 .8  a  
8 2  8 7 .6  a  
8 4  9 4 .0  a  
a 0  6 4 .6  a  
9 6  21 .8  a  

1 0 0  10.2  a  

Tab le  1  

( S T - 1 4 3 - 8 3 1  

M e a n  P l a s m a  C o n c e n trat ion by  T ime*  

D e x a trim  

0 .0  a  
4 .9  b  

4 4 .0  a  
9 5 .1  b  

119 .9  b  
141 .4  b  
1 5 4 .1  b  
1 1 7 .2  b  

7 9 .7  a  
4 2 .1  b  

7 .6  a  
9 .1  a  
8 .7  a  

4 9 .2  a  
101 .2  a  
1 3 6 .9  b  
152 .9  b  
1 4 9 .5  b  
1 3 1 .1  b  
125 .7  b  
104 .0  a  

7 7 .0  a  
4 3 .1  b  

7 .6  a  
3 .0  a  

A q u e o u s  S o l u tio n  

0 .0  a  
3 4 .8  a  
7 5 .3  b  

104 .0  b  
9 6 .9  c  

-81 .0  a  
6 0 .2  a  
41.9  c 
1 9 .7  b  
9 8 .4  c  
2 8 .7  b  
1 3 .6  a  
14.0  a  
5 4 .7  a  
8 3 .5  a  
8 0 .4  a  

143 .6  b  
134 .7  b  
1 0 9 .2  c  
158 .0  c 
152 .2  b  
116 .6  b  

6 0 .1  a ,b  
12.5  a  

5 .5  a  

* M e a n s  l abe led  wi th a  c o m m o n  letter a t e a c h  tim e  p o i n t a re  n o t 
s igni f icant ly di f ferent ( p > O ..O 5 ) . 



Source 

Subjects 
Periods 
Formulations 
Main plot error 

Times 24 1435450 59810 93.79 0.0001 
Subject x Time 264 168349 638 
Formulation x Time 48 307529 6407 17.29 0.0001 
Period x Time 48 18320 382 1.03 0.42 
Subplot error 458 169739 371 

Table 2 

(S2-143-83) 

Statistical Analysis for 
,-asma Concentrations 

ANOVA 

df 22 MS F 

11 159238 14476 6.07 0.003 
2 9553 4777 2.00 0.36 
2 38603 19302 8.10 0.0003 

20 - 47658 2383 . .__ 



Source 

Subjects 

Periods 

Formulations 

Error 

Table 3 

Area. Under the Curve - Day 1 
Analysis of Variance 

df ss 

11 3000129 

2 26343 13172 

2 648301 324151 
- _- 

19 1542254 81171 - 

Acutrim 
Dexatrim 
Aqueous Solution 

MS 

272739 

Mean 
1378 
1709 
1374 

(51-343-83) 

.p 

0.16 0.85 

3.99 0.036 
-- - 

95% Westlake Confidence Limits 

Acutrim vs Dexatrim +31.4% 
Acutrim vs Aqueous Solution 27.7% 
Dexatrim vs Aqueous Solution 139.4% 

.- : . 
: 

. 
*- 

-- 



Source 

Subjects 

Periods 

Formulatiqns 

Error 

c 

. 

(ST-143-83) 

Table 4 

Area Under the Curve - Day 4 
Analysis of Variance 

df ss ii2 
11 6457559 587051 

2 600890 300445 2.49 0.11 

2 563923 281962 2.33 0.12 
- -- - 

20 2417374 120869 

Mean 
Acutrim 1666 
Dexatrim 1808 
Aqueous Solution 1972 

95% Westlake Confidence Limits 

Acutrim vs Dexatrim +23.3% 
Acutrim vs Aqueous Solution -533.1% 
Dexatrim vs Aqueous Solution 222.6% 

-.- 
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Figure 1 
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Figure 2 
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Statistics Report 
(ST-144-83) 

PHENYLPROPANOLAMINE ABSORPTION DURING ORAL ADMINISTRATION 
FROM GASTROINTESTINAL THERAPEUTIC SYSTEMS - STUDIES 1 A?3D 2 

OBJECTIVE: 'To compare the bioavailability and the profiles for 

plasma levels for the following three oral dosage forms of 

phenylpropanolamine: 

(1) Acutrim OROS Capsules 

(2) Dexatrim 12 hour sustained release capsules 

(3) Aqueous solution 

DESIGN: In study one, six subjects received 75 mg PPA HCL per 

day from one of the oral dosage forms indicated above, for four 

consecutive days during weeks one, three, and five of the study, 

according to a 3 x 3 Latin square design. Blood samples were drawn 

during day one, at 48 hours, and on day four of the dosing cycle and 

assayed for phenylpropanolamine HCL. 

In the second study, twelve subjects were included. This study 

was essentially a replication of the first, although there were some 

minor differences in blood sampling times. 

STATISTICAL METHODS: The following parameters were analyzed by 

analysis of variance (Grizzle)l: 

Area under the curve for day one 

Area under the curve for day four. 

In addition, Wes",J.ake's confidence intervals 2 were calculated for 

each pair of dosage forms for these two parameters. 

Plasma levels for those time points common to the two studies 

were also analyzed by a repeated measures analysis of variance 



(ANOVA)~*~. This analysis tests the null hypothesis of equality of 

all formulation means, as well as parallelism of the response curves - 

over time (formulation by time interaction), Comparisons between 

formulations at each time point were made using Student's t tests. 

Plasma values indicated as V6.2" were taken to be zero in all 

analyses. Mean values for all time points are presented in Table 1 

and Figures 1 through 3. 

Since the ANOVA table for the repeated measures analysis contains 

several "error" terms, appropriate error terms for performing the 

tests at each time point were constructed as linear combinations of 

the main plot and subplot mean squares 556 . 

RESULTS AND CONCLUSIONS: There were no significant differences 

among the three oral dosage forms for bioavailability as measured by 

area under the curve at day one or day four (p>O.O5), Significant 

differences in the shapes of the plasma concentration time curves 

are indicated by the highly significant formulation by time 

interaction (Table 2) and the plot of mean plasma levels (Figures 1, 

2 and 3). These differences can also be seen from the comparisons 

of the three formulations at each time point as presented in 

Table 1. 

Approved: 
Date 

Director, 
Statistics and Data Systems 
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Records are on file and available for inspection in the offices of 
Besearch Statistics in Summit, New Jersey. 
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6. The formulation by experiment interaction was pooled with main 
plot error. 



Table 1 

Mean Plasma Concentration by Time1 

HOU?Z Acutrim Dexatrim Aqueous Solution 

0 0.0 a 
0.5 29.7 a 
1 51.6 a 
2 68.6 a 
3 72.8 a 
4 69.4 a 
52 77.4 
6 76.3 a 
8 75.9 a 

lo2 81.7 
12 73.4 a 
16 63.3 a 
24 23.1 a,b 
48 23.4 a 
72 27.5 a 
72.5' 56.6 
73 71.8 a 
74 88.3 a 
7ti2 101.4 
76 92.0 a 
77 96.7 a 
78 93.3 a 
80 91.7 a 
813 90.9 
82 96.1 a 
832 116.0 
84 99.8 a 
862 92.8 
88 69.1 a 
96 25..0 a 

100 12.5 a 

0.5 a 
7.2 b 

45.4 a,b 
93.4 b 

119.3 b 
151.4 b 
161.7 
153.9 b 
118.2 b 

87.9 
75.2 a 
41.7 b 

9.0 a 
9.0 a 
9.2 b 

22.6 
53.2 b 

109.2 b 
204.1 
162.1 b 
166.1 b 
155.3 b 
131.0 b 
125.7 

99.1 a 
72.1 
75.3 b 
49.6 
41.4 b ' 

9.2 b 
3.8 a 

0.4 a 
44.7 c 
81.1 b 

106.7 b 
101.8 c 

85.3 c 
80.2 
63.5 a 
46.2 c 
36.8 
22.1 b 

102.3 c 
30.7 b 
15.3 a 
14.6 a,b 
49.2 
65.3 a,b 
87.4 a 
85.1 
77.3 c 

131.3 c 
129.3 c 
105.7 a 
158.0 
148.5 b 
124.4 
115.3 c 

81.8 
62.9 a 
15.1 a,b 

7.3 a 

1. Means labeled with a common letter at each time point are not 
significantly different (p>.OS). 

2. Data from Study 1 only. No comparisons made between means. 

3. Data from Study 2 only. No comparisons made between means. 
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Table 2 

Statistical Analysis for Plasma Concentrations 

Source df ss MS 

Experiments 1 17373 17373 
Subjects (Experiment) 16 188710 11794 
Periods 2 13208 6604 
Period x Experiment 2 1987 993 
Formulations 2 36496 18248 
Formulation x Experiment 2 1678 839 
Main plot error 28 48970 1749 

1.47 0.24 

6.65 0.13 

21.74 0.04 

Time 23 2047525 89023 201.19 0.0001 
Period x Time 46 23896 519 1.17 0.20 
Formulation x Time 46 503837 10953 24.75 0.0001 

ANOVA 

sub plot error 1102 487614 ,442 



Statistical 

Source -- df 

Experiments 1 
Subject (Experiment) 16 
Periods 2 
Period x Experiment 2 
Formulations 2 
Formulation x Experiment 2 
Error 27 

Analysis 
Day 1 

ANOVA 

ss 

238473 238473 
3892064 243254 

107969 53985 .63 0.61 
170178 85089 1.35 0.28 
412082 20604f 3.26 0.053 
127953 63977 1 .Ol 0.38 

1706313 63197 

(ST-144-83) 

Table 3 

for AUC 

MS 

Mean 
Acutrim 
Dexatrim 

1343 
1598 

Aqueous Solution 1364 

95% Westlake Confidence Limits* 

Acutrim vs. Dexatrim +25 .O% 
Acutrim vsb Aqueous Solution Tl3.0% 
Dexatrim vs. Aqueous Solution 227.7% 

*limits based on pooled error term 



Source 

-2.. 

0 
- _, .e- 

-’ 

\ 
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Table 4 

Statistical Analysis for AUC 
Day 4 

ANOVA 

Experiments 1 658321 658321 
Subject (Experiment) 16 7991833 499490 
Periods 2 756517 378259 27.67 0.03 
Period x Experiment 2 27335 13668 0.13 0.88 
Formulations 2 132241 66121 0.48 0.68 
Formulation x Experiment 2 278046 139023 1.28 0.29 
Error 28 3052864 109031 

df ss MS - 

Acutrim 
Dexatrim 
Aqueous Solution 

Mean 
1649 
1732 
1831 

9SI Westlake Confidence Limits* 

Acutrim vs. Dexatrim +ts.43 
Acutrim vs. Aqueous Solution 719.9% 
Dexatrim vs. Aqueous Solution -15.4% 

*limits based on pooled error term 
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CONTENT UNIFORMITY RESULTS 
(Ten Dosage Units) 

Product Lot i? 
Content 
Average (mg> c..v.(%> Ranpe h) 

Dexatrim MDF1280A 76.4 10.2 
Dexatrim SDF282E 73.7 13.3 
Dexatrim 583A 74.6 5.60 
Dexatrim 583D 72.5 11.3 
Acutrim 335 14.1 1.90 
Acutrim 336 75.7 2.70 
Acutrim 337 78.3 2.32 
Acutrim 341 74.3 2.17 
Acutrim 344 75.6 2.94 
Acutrim 345 75.4 2.42 

68.7-92.0 
61.0-87.2 
69.2-8313 
59.1-88.4 
72 2-76.1 
72:0-78.6 
75.7-81.8 
72.3-76.1 
72.4-78.5 
72.3-78.4 


